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Abstract

Retrogradation of legume starches and their gel properties were studied. From DSC results, kidney
bean starch retrograded faster than other starches whereas cow pea and mung bean starches retrogra-
ded slowly. Retrogradation rate of 1% starch solutions during storage showed similar patterns to
the DSC results. During storage, the sags of cow pea and mung bean gels(starch conc., 8%) were
slowly increased, but that of kidney bean was rapidly increased. The water mobility of cow pea and
mung bean gels, which was measured by NMR, remained unchanged for one day, afterwards decreased
slowly, whereas that of red bean and kidney bean gels decreased rapidly through the storage time.
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Table 1. DSC properties of the legume starches
1st Reheating: after 3rd heating: after 4th heating: after
Condition heating Shrs from Ist run 24hrs from 2nd run 48hrs from 3rd run
Starch Ty T, T. AH Ta T, AH T T, AH T“ T, AH
(Cy (©y (C) (/g (C) (C) (aal/g) (C) (C) (cdl/g) (C) (C) (cal/g)
Cow pea 62.5 725 1015 231 40.0 80.5 0.92 41.0 82.5 1.07 415 8().() 1.55
Mung bean 575 67.0 1025  2.09 40.5 83.0 0.78 41.0 83.0 1.29 420 83.0 153
Red bean 56.5 655 1010 237 41.0 84.0 0.98 415 84.0 1.35 42.5 82.0 1.51
Kidney bean 65.0 705  103.0 220 38.0 85.5 1.20 42.5 84.5 1.10 43.0 84.5 143
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Fig. 1. Retrogradation of the legume starch solutions(1
%) stored at 4°C, pH 7
Legume starches: cow pea, A—~; mung bean, O—O;
red bean, J—0O; kidney bean, O—0O
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Table 2. Avrami exponent; rate constant and time cons-
tant of the legume starch solutions(1%) stored at 4°C,
pH 7

Starch Avrami  Rate constant Time constant
exponent(n)  k(hr 1) 1/k(hr)
Cow pea 1.0517 0.0124 80.4
Mung bean 0.8295 0.0126 79.1
Red bean 0.8365 0.0175 52.3
Kidney bean 1.1191 0.0253 39.5
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Fig. 2. Changes in percent sag in the legume starch gels during storage at 4°C. A, cow pea; B, mung bean;

C, red bean; D, kidney bean.

Heating temperature: 75C, [J--[J; 85C, A—a; 95C, 00—

Table 3. Water mobility of the legume starch gels(starch conc., 8%)

Starch

Cow pea
Mung bean
Red bean
Kidney bean

Storage time

0 day 1 day 3 days 6 days
T, R, T, R, T, R, T, R
0.021 4762 0.018 48.64 0.020 46.63 0.034 30.73
0.022 4858 0.021 50.58 0.019 46.97 0.022 4545
0.017 57.70 0.024 4142 0.031 36.74 0.036 28.06
0.011 86.96 0.025 40.63 0.028 35.71 0.053 19.51
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